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Pilot Sequence for SC-OFDMA Uplink 

•Pilot Sequence is transmitted in SB1 and SB2
•CAZAC pilot sequences proposed [R1-050822]
•CAZAC = Constant Amplitude Zero Auto – Correlation  

•Reason: Low PAR and Flat Frequency Response simultaneously
•This is because CAZAC in time = CAZAC in frequency

•Examples of CAZAC sequences:
•Zadoff – Chu [R1-050822]
•GCL [R1- 060028]
•Others may be found via computer search

•Broad agreement on CAZAC pilot property
•Varying opinions on

• Uplink Pilot Multiplexing 
• Which CAZAC family to choose    
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Pilot Multiplexing Structure 1: Distributed [R1-060028]
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• Pilot Tones are staggered across SB1 and SB2



Properties of Distributed Pilot

• Advantages of Distributed Pilot
• Frequency – domain UE orthogonality [only for integral – spaced channels] 
• With staggering, it can support up to 12 simultaneous UEs in TU channel

• Drawbacks of Distributed Pilot
• Poor out – of – sector interference averaging [simulations in slide 9]
• Example: UEs x and y use the same set of sub-carriers [x = y]
• Problems for handover measurements?
• Dominant out – of – cell interferer
• Unlike data, pilot can’t be protected by FEC -> poor cell – edge performance
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Pilot Multiplexing Structure 2: Continuous [R1-060046]

• Near-orthogonality in the code domain
• Pilots from different UEs are distinguished by cyclic shifts of CAZAC sequence
• Different cells/sectors use different CAZAC sequences [low x-correlation]
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Properties of Continuous Pilot

• Advantages of Continuous Pilot
• CAZAC property ensures almost perfect UE orthogonality
• Excellent out – of – cell interference averaging
• This occurs because different sectors use different CAZAC sequences [low xcorr.]
• Family of Zadoff – Chu sequences CAZAC is very large
• No problems with sequence re – usability

• Concerns about Continuous Pilot [R1 - 060027]
• Can support up to 6 UEs within the same spectrum and TU delay - profile
• Alternate solution can support 12 UEs [with staggered pilot]
• Introducing secondary CAZAC causes significant performance degradation
• These concerns will be addressed in this document



Concerns on Continuous Pilot Addressed

• In fact, continuous pilot can also support 12 UEs [using the same BW]
• use {+1, -1} modulation on SB1 and SB2 for secondary CAZAC [UEs 7 - 12]
• use {+1, +1} modulation on SB1 and SB2 for primary CAZAC [UEs 1 - 6]
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Simulation Results [12 UE]

• 12 Concurrent UE 
• BW = 5 MHz
• QPSK R = ½
• Localized data
• Sub-Channel = 24 Sub-Carriers 
• Pilot 

• a) Continuous
• b) Distributed

• Channel model
• PB
• TU

• Pulse shape not modeled
• No dominant interferer

• With PB channel, performance continuous = performance distributed
• With TU channel, continuous suffers 0.35dB loss @ BLER = 0.1 



Simulation Results [12 UE with dominant OCI Interferer]

• Continuous is robust to OCI 
• Distributed suffers massive performance degradation from OCI 

• 12 Concurrent UE 
• BW = 5 MHz
• QPSK R = ½
• Localized data
• Sub-Channel = 24 Sub-Carriers 
• Pilot 

• a) Continuous
• b) Distributed

• Channel model
• PB
• TU

• Pulse shape not modeled
• Dominant interferer present

• 7dB below main signal



Conclusion

• Distributed pilot and continuous pilot perform similarly in single – sector simulations
• Number of multiplexed users is similar for continuous and distributed pilot
• Continuous pilot offers better OCI averaging
• Propose to adopt the continuous pilot via shifts of a CAZAC sequence
• Use Zadoff – Chu sequence because number of sequences is large 


